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1. 

INTERCONNECT VALIDATION 
INSTRUMENTS 

FIELD OF THE INVENTION 

The present invention relates generally to pin alignment. 

BACKGROUND 

Pin sets are frequently disposed on circuit boards, such as 
backplanes, communications boards, or the like, of com 
puter systems, e.g., network servers or the like, for facili 
tating electrical connections between various electrical com 
ponents of the computer systems. A cable often connects a 
pin set at one location of a computer system to a pin set at 
another location of the computer system. For example, in 
Some applications, a cable is used to connect a pin set on 
backplane of a server to a pin set on a communications board 
of the server. For other applications, the processing capa 
bility of a server is expanded by using a cable to interconnect 
a pin set connected to a processor of the server to a pin set 
connected to another processor of the server. 

Pin sets are often disposed on a circuit board so that the 
pins protrude from a surface of the circuit board. The pins 
are received in pin-receiving Sockets of a cable connector 
connected to a cable to connect the pin set to the cable. For 
Some applications, a shroud is pressed onto the pins to help 
align and/or orient the cable connector. Typically, the shroud 
has a plurality of holes passing therethrough so that when the 
shroud is pressed onto the pins, each of the pins respectively 
passes through one of the holes of the shroud. 
One problem with connecting cable connectors to pin 

sets, such as pin sets protruding from circuit boards, is that 
the pins do not always properly align with the pin-receiving 
Sockets of the cable connector, for example, because one or 
more pins are bent. In situations where there is misalignment 
between pins and the respective receiving Sockets of the 
cable connector, forcing the cable connector on the pin set 
in spite of the misalignment can damage the cable connector. 
Damage to cable-connectors due to relatively large mis 
alignment is usually Substantial and usually results in the 
immediate replacement of the cable connector and immedi 
ate replacement or repair of any misaligned pins. Damage to 
cable-connectors due to relatively small misalignment is not 
readily detected and is often manifested in poor contact 
between the cable connectors and the pins during use, at 
which time the cable connector is replaced and any mis 
aligned pins are replaced or repaired. 

However, the procedure for repairing misaligned pins 
usually involves visual inspection and applying fingers 
and/or tools not specifically intended for pin repair, Such as 
screwdrivers, knives, tweezers, or the like, to the misaligned 
pins. This procedure is frequently ineffective because, for 
many applications, the alignment tolerances between the 
pins and the pin connector are small, e.g., because the 
diameter of the pins and the spacing between adjacent pins 
are Small, as are the diameter of and spacing between the 
pin-receiving sockets of the cable connector, making it 
difficult to accurately align the pins and/or to accurately 
visually verify the alignment of the pins. 

In view of the above problem, pin sets are visually 
inspected prior to connecting cable connectors thereto. 
However, visual detection of misaligned pins, e.g., due to 
small alignment tolerances, is often difficult. Moreover, the 
repair procedure described above is usually used to repair 
any misaligned pins that can be visually identified. 
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2 
SUMMARY 

One embodiment of the present invention provides an 
interconnect validation instrument. The interconnect valida 
tion instrument has a shell with an opening at first end 
thereof and a second end opposite the first end. The second 
end has a plurality of holes. Each of the plurality of holes is 
adapted to receive a respective one of a plurality of pins 
therein. Each of the plurality of holes is further adapted to 
align the respective one of the plurality of pins when 
received therein when the respective one of the plurality of 
pins is not aligned. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a portion of a conventional circuit board. 
FIG. 2 illustrates a conventional pin connector disposed 

on the circuit board of FIG. 1. 
FIGS. 3 and 4 illustrate a shroud disposed around a pin set 

of the circuit board of FIG. 1 and connecting a conventional 
cable connector to the pin set. 

FIG. 5 illustrates an end of the cable connector of FIGS. 
3 and 4. 

FIGS. 6-8 are respectively front-perspective, back-per 
spective, and cross-sectional views of an interconnect vali 
dation instrument according to an embodiment of the present 
invention. 

FIG. 9 is an enlarged view of region 900 of FIG. 6. 
FIG. 10 illustrates an interconnect validation instrument 

in operation according to an embodiment of the present 
invention. 

FIG. 11 is a view taken along line 11–11 of FIG. 10. 
FIG. 12 illustrates an interconnect validation instrument 

in operation according to another embodiment of the present 
invention. 

FIG. 13 is an enlarged view if region 1300 of FIG. 12. 
FIG. 14 illustrates an interconnect validation instrument 

in operation according to another embodiment of the present 
invention. 

DETAILED DESCRIPTION 

In the following detailed description of the present 
embodiments, reference is made to the accompanying draw 
ings that form a part hereof, and in which is shown by way 
of illustration specific embodiments in which the invention 
may be practiced. These embodiments are described in 
sufficient detail to enable those skilled in the art to practice 
the invention, and it is to be understood that other embodi 
ments may be utilized and that process, electrical or 
mechanical changes may be made without departing from 
the scope of the present invention. The following detailed 
description is, therefore, not to be taken in a limiting sense, 
and the scope of the present invention is defined only by the 
appended claims and equivalents thereof. 

FIG. 1 illustrates a portion of a circuit board 100, such as 
a backplane, communications board, or the like of a com 
puter system, e.g., a network server etc. Pin sets 110 to 110 
are disposed on circuit board 100. Each of pin sets 110, to 
110x includes a plurality of pins 120. Each of pins 120 
protrudes from a surface 130 of circuit board 110. For some 
embodiments, each of pin sets 110, to 110 form part of a 
connector 200 that includes a base 210, as shown in FIG. 2. 
Pins 120 pass completely through base 210 and extend from 
side 212 and 214 of base 210. A portion 122 of pins 120 
extends from side 214 of connector 200 and passes through 
holes 102 that pass completely through circuit board 100 so 
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as to protrude from surface 130 of circuit board 100. Side 
214 of connector 200 abuts a surface 132 of circuit board 
100 that is located opposite surface 130 of circuit board 100. 
For one embodiment, connector 200 is available from Amp, 
a TYCO International Ltd. Company, Inc., Stoney Creek, 
Alberta, Canada, as part number 64.6376-1. 

In some embodiments, a shroud 300, as shown in FIGS. 
3 and 4, is disposed around pin set 110, e.g., shroud 300 is 
pressed onto pins 120 so as to surround pin set 110. For one 
embodiment, shroud has a base 308 having plurality of holes 
312 passing therethrough so that when the shroud is pressed 
onto pins 120, each of pins 120 respectively passes through 
one of holes 312 of shroud 300 and extends into a cavity 314 
of shroud 300. Shroud 300 helps to align and/or orient a 
cable connector 350 (or female pin connector) that is elec 
trically connected to a cable 360. Cable connector 350 is 
received in cavity 314 of shroud 300 and each of pin 
receiving sockets 370 (shown in FIGS. 4 and 5) of connector 
350 respectively receives one of pins 120, as shown in FIG. 
4. This electrically connects pin set 110 to connector 350 and 
thus cable 360. More specifically, a portion 352 of cable 
connector 350 extends into cavity 314 and engages surfaces 
thereof, as shown in FIG. 4. One problem with this is that 
pins 120 do not always properly align with pin-receiving 
sockets 370 of cable connector 350, e.g., because one or 
more pins are bent. Improper alignment can damage the 
pin-receiving sockets 370 of connector 350. 

In other embodiments, shroud 300 can be an integral part 
of a male cable connector that is disposed around a pin set 
of the pin connector. This connector can be mounted on a 
circuit board, such as circuit board 300, or can be any 
standard male cable connector. Therefore, the invention 
described below is not limited to pin sets disposed on circuit 
boards. 

FIGS. 6-8 are respectively front-perspective, back-per 
spective, and cross-sectional views of an interconnect vali 
dation instrument (or a pin alignment tool) 600 according to 
an embodiment of the present invention. As described in 
more detail below interconnect validation instrument 600 is 
used to determine whether pins 120 of pin set 110 are 
straight and in proper alignment. Interconnect validation 
instrument 600 can also be used to align pins 120 that are out 
of alignment. 

Interconnect validation instrument 600 has a shell (or a 
hollow body) 602 with an opening 604 at an end 606 of shell 
602. A plurality of holes 608, in one embodiment, pass 
completely through shell 602 at an end 610 of shell 602 that 
is opposite end 606. More specifically, for one embodiment, 
holes 608 pass completely through an end-wall 612 of shell 
602 that is opposite and Substantially parallel to opening 
604. Holes 608 interconnect an exterior surface 614 and an 
interior surface 616 of end-wall 612. Each of holes 608 is 
adapted to respectively receive one of pins 120 of pin set 
110. Each hole 608 is located on end-wall 612 so as to 
duplicate the location of a respective one of pin-receiving 
Sockets 370 of cable connector 350. 

For one embodiment, an interior 620 of shell 602 includes 
a chamber 622 that communicates with a chamber 624, as 
shown in FIGS. 7 and 8. For one embodiment, chamber 622 
has a smaller cross-sectional area than chamber 624, where 
the cross-sectional area is parallel to end-wall 612. FIGS. 7 
and 8 also illustrate that end-wall 612 bounds chamber 622 
and that holes 608 open into chamber 622. It is further seen 
that opening 620 provides access to chamber 624. A wall 
portion 632 of shell 602 bounds chamber 622 and a wall 
portion 634 of shell 602 bounds chamber 624. A step 636 of 
shell 602 is connected between wall portions 632 and 634 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
and has an exterior surface 638 that is substantially parallel 
to end-wall 612, as shown in FIG. 8. Exterior surface 638 
forms part of an exterior portion 654 of shell 602 that bounds 
chamber 624. Shell 602 also includes an exterior portion 652 
that bounds chamber 622 and that protrudes from exterior 
surface 638 of exterior portion 654, as shown in FIGS. 6 and 
8. Exterior portion 652 of shell 602 is connected between 
exterior surface 638 of exterior portion 654 and end-wall 
612. Exterior portion 652 of shell 602 is dimensioned to 
replicate dimensions of the portion 352 of plug. 350 that 
extends into shroud 300 and thus is dimensioned to fit in 
cavity 314 of shroud 300 and engage the surfaces of cavity 
314. 

In one embodiment, a chamber 670 is disposed around 
each of holes 608 adjacent end 610 of shell 602, as shown 
in FIG. 9, an enlarged view of region 900 of FIG. 6. The 
chamber 670 of each of holes 608 is formed in exterior 
surface 614 of end-wall 612 and extends from exterior 
surface 614 into the respective hole 608. 

For one embodiment, each of holes 608 is formed in 
end-wall 612 by drilling, electric discharge machining, or 
the like. For another embodiment, the diameter of each of 
holes 608 is such that each of holes 608 engages a pin 120 
in a press fit. For another embodiment, interconnect valida 
tion instrument 600 is fabricated from aluminum that is 
hardened, e.g., anodized, after holes 608 are formed so as to 
act to prevent pins 120 from damaging an interior Surface 
672 (shown in FIG. 9) of each of holes 608 when received 
therein. For other embodiments, interconnect validation 
instrument 600 is fabricated from metal that is at least as 
hard as pins 120, such as stainless steel or the like. 

FIGS. 10 and 11 illustrate interconnect validation instru 
ment 600 in operation according to another embodiment of 
the invention. In operation, interconnect validation instru 
ment 600 is inserted into shroud 300 and engages an interior 
surface 316 of shroud 300. More specifically, for one 
embodiment, exterior portion 652 of shell 602 that protrudes 
from exterior portion 654 of shell 602 is inserted into cavity 
314 of shroud 300 and engages surface 316, as shown in 
FIG. 10. Before pins 120 are received in holes 608 of 
interconnect validation instrument 600, a user can observe 
the alignment of pins 120 through holes 308, as shown in 
FIG. 11, by looking into interior 620 through opening 604 
and observing tips 170 of pins 120. 

FIG. 11 demonstrates that pins 120, 120, and 120 are 
respectively aligned with holes 608, 608, and 608. It is 
also seen that pin 120 is slightly misaligned with hole 608. 
As discussed below, pins 120 that are slightly misaligned, 
such as pin 120 can be aligned using interconnect validation 
instrument 600. Pin 120 cannot be observed through its 
respective hole 608. This indicates that pin 120 is too far 
out of alignment to be repaired using interconnect validation 
instrument 600. In this case, the misalignment of pin 120 
will prevent pin tool from being inserted fully into shroud 
300, providing another indication that there is at least one 
misaligned pin 120 that cannot be repaired using intercon 
nect validation instrument 600. For one embodiment, pres 
ence of a gap 656 between exterior surface 638 and an 
exterior surface 322 surrounding cavity 314, as shown in 
FIG. 10, when interconnect validation instrument 600 can no 
longer be inserted into shroud 300 indicates that intercon 
nect validation instrument 600 cannot be fully inserted into 
shroud 300. This indicates that there is at least one mis 
aligned pin 120 that cannot be repaired using interconnect 
validation instrument 600. For some embodiments, failure to 
observe a pin 120 through a corresponding hole 608 can also 
indicate that the pin 120 is missing. 
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In situations where a misaligned pin 120 cannot be 
repaired using interconnect validation instrument 600, inter 
connect validation instrument 600 is removed from shroud 
300 and the misaligned pin 120 is repaired or pin set 110 is 
replaced. For one embodiment, the misaligned pin 120 is 
straightened by hand using fingers or a tool Such as a 
screwdriver, knife, or the like, to the point where tip 170 of 
pin 120 can be observed through hole 608 and can be 
repaired by interconnect validation instrument 600. 

FIG. 12 illustrates each of holes 608 respectively receiv 
ing one of pins 120 as pin tool is being inserted into cavity 
314 of shroud 300 according to an embodiment of the 
present invention. It is seen that pins 120, 120, and 120 
are respectively aligned with holes 608, 608, and 608, as 
they were in FIGS. 10 and 11, and pin 120 is slightly 
misaligned with hole 608, as it was in FIGS. 10 and 11. 
Therefore, tips 170 of these pins are observable through the 
respective holes 608 from opening 604. Pin 120 is also 
slightly misaligned with hole 608. For example, pin 120 
may have been misaligned with hole 608 so not to be 
observable through 608, as shown in FIGS. 10 and 11, and 
then Subsequently aligned by hand, as described above, to 
the point where tip 170 of pin 120 can be observed through 
hole 608. 

FIG. 13 is an enlarged view of region 1300 of FIG. 12 
illustrating the repair, e.g., Straightening, of misaligned pin 
120 by interconnect validation instrument 600. As inter 
connect validation instrument 600 is inserted into shroud 
300 the chamber 670 disposed around hole 608 engages tip 
170 of misaligned pin 120, as shown in FIG. 13. Further 
insertion of tool 600 into shroud 300 causes tip 170 to slide 
along chamber 670, thereby deflecting pin 120 into hole 
608, as illustrated by dashed line 1302 in FIG. 13. This also 
occurs for pin 120 and any other slightly misaligned pins 
120 of pin set 110. 

Insertion of interconnect validation instrument 600 into 
shroud 300 continues until tool 600 is fully inserted in 
shroud 300, as shown in FIG. 14, i.e., until end 610 of 
interconnect validation instrument 600 abuts bottom 320 of 
cavity 314. The continued insertion of interconnect valida 
tion instrument 600 into shroud 300 straightens pin 120, pin 
120 and any other slightly misaligned pins 120 such that 
when interconnect validation instrument 600 is removed 
from shroud 300, after full insertion into shroud 300, these 
pin remain straight enough so as align with corresponding 
pin-receiving sockets 370 of connector 350 when connector 
350 is inserted into shroud 300, as shown in FIG. 4. This acts 
to prevent damage of pin-receiving Sockets 370 due to any 
misaligned pins 120 and acts to prevent intermittent elec 
trical contact between pin-receiving sockets 370 and any 
misaligned pins 120. The present invention is not limited to 
the case where pins 120 do not extend completely through 
end-wall 612 when interconnect validation instrument 600 is 
fully inserted in shroud 300, as shown in FIG. 14. Rather, for 
Some embodiments, pins 120 extend completely through 
end-wall 612 when interconnect validation instrument 600 is 
fully inserted in shroud 300. 

For one embodiment, exterior surface 638 abuts exterior 
surface 322 surrounding cavity 314 when end 610 of inter 
connect validation instrument 600 abuts bottom 320 of 
cavity 314, indicating that interconnect validation instru 
ment 600 is fully inserted in shroud 300. This provides away 
to verify that interconnect validation instrument 600 is fully 
inserted into shroud 300 from the exterior of interconnect 
validation instrument 600, because abutment of end 610 
against bottom 320 cannot be observed from the exterior of 
interconnect validation instrument 600. 
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6 
Interconnect validation instrument 600 can be used after 

pin set 110 and shroud 300 are installed on circuit board 100 
during the manufacture of circuit board 100 to verify align 
ment of pins 120 or to repair any misaligned pins 120. 
Interconnect validation instrument 600 can also be used 
during installation of circuit board 100, e.g., in a computer 
system, Such as a network server, to verify alignment of pins 
120 or to repair any misaligned pins 120 prior to inserting 
cable connector 350 into shroud 300 to effect cable connec 
tions between various pin sets of the computer system. 

CONCLUSION 

Although specific embodiments have been illustrated and 
described herein, it will be appreciated by those of ordinary 
skill in the art that any arrangement that is calculated to 
achieve the same purpose may be substituted for the specific 
embodiments shown. Many adaptations of the invention will 
be apparent to those of ordinary skill in the art. Accordingly, 
this application is intended to cover any adaptations or 
variations of the invention. It is manifestly intended that this 
invention be limited only by the following claims and 
equivalents thereof. 
What is claimed is: 
1. An interconnect validation instrument comprising: 
a shell having an opening at a first end thereof and a 

second end opposite the first end, the second end 
having a plurality of holes; 

wherein each of the plurality of holes is adapted to receive 
a respective one of a plurality of pins therein; 

wherein each of the plurality of holes is further adapted to 
align the respective one of the plurality of pins when 
received therein when the respective one of the plural 
ity of pins is not aligned; and 

wherein the plurality of pins are fixed to a structure that 
is separate from the shell. 

2. The interconnect validation instrument of claim 1, 
wherein each of the plurality of holes passes completely 
through the shell. 

3. The interconnect validation instrument of claim 1, 
wherein the opening provides for visually observing align 
ment of the plurality of pins through the plurality of holes. 

4. The interconnect validation instrument of claim 1, 
wherein a chamfer is disposed around each of the plurality 
of holes. 

5. The interconnect validation instrument of claim 1, 
wherein the shell comprises a first exterior portion protrud 
ing from a second exterior portion thereof, the first exterior 
portion including the second end, the first exterior portion 
receivable in a shroud containing the plurality of pins. 

6. The interconnect validation instrument of claim 5, 
wherein the first exterior portion bounds a first chamber 
within an interior of the shell such that the plurality of holes 
open into the second chamber, wherein the second exterior 
portion bounds a second chamber within the interior of the 
shell, the second chamber communicating the first chamber, 
the opening providing access to the first chamber and thus 
the second chanter. 

7. The interconnect validation instrument of claim 1, 
wherein the shell comprises a step tat is Substantially per 
pendicular to the second end, wherein the step is adapted to 
abut a shroud disposed round the plurality of pins when the 
interconnect validation instrument is fully inserted in the 
shroud, whereby providing a visual indication that the 
interconnect validation instrument is fully inserted in the 
shroud. 
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8. An interconnect validation instrument comprising: 
an end-wall at a first end of the interconnect validation 

instrument; 
a plurality of holes passing completely through the end 

wall; and 
an opening at a second end of the pin tool that is opposite 

the first end, the opening being Substantially parallel to 
the end-wall, the opening enabling observation of the 
plurality of holes through an interior of the interconnect 
validation instrument; 

wherein each of the plurality of holes is adapted to receive 
a respective one of a plurality of pins therein; and 

wherein each of the plurality of holes is further adapted to 
align the respective one of the plurality of pins when 
received therein when the respective one of the plural 
ity of pins is not aligned. 

9. The interconnect validation instrument of claim 8, 
wherein the opening provides for visually observing align 
ment of the plurality of pins through the plurality of holes. 

10. The interconnect validation instrument of claim 8, 
wherein a chamfer is disposed around each of the plurality 
of holes. 

11. An interconnect validation instrument comprising: 
a first chamber bounded by a first wall of the interconnect 

validation instrument and having an opening Substan 
tially perpendicular to the first wall, wherein the open 
ing is located at a first end of the interconnect validation 
instrument; and 

a second chamber communicating with the first chamber, 
the second chamber bounded by a second wall of the 
interconnect validation instrument and a third wall of 
the interconnect validation instrument, the third wall 
Substantially parallel to the opening and Substantially 
perpendicular to the second wall, the third wall forming 
a second end of the interconnect validation instrument 
that is opposite the first end, the third wall having a 
plurality of holes passing completely therethrough; 

wherein each of the plurality of boles is adapted to receive 
a respective one of a plurality of pins therein; and 

wherein each of the plurality of holes is further adapted to 
align the respective one of the plurality of pins when 
received therein when the respective one of the plural 
ity of pins is not aligned. 

12. The interconnect validation instrument of claim 11, 
wherein the opening provides for visually observing align 

10 

15 

25 

30 

35 

40 

8 
ment of the plurality of pins through the plurality of holes 
via the first and second chambers. 

13. The interconnect validation instrument of claim 11, 
wherein a chamfer is disposed around each of the plurality 
of holes. 

14. The interconnect validation instrument of claim 11, 
wherein a step is connected between the first and second 
walls and is substantially perpendicular to the first and 
second walls and substantially parallel to the third wall. 

15. The interconnect validation instrument of claim 14, 
wherein the step is adapted to abut a shroud disposed around 
the plurality of pins when the interconnect validation instru 
ment is fully inserted in the shroud, whereby providing a 
visual indication that the interconnect validation instrument 
is fully inserted in the shroud. 

16. An interconnect validation instrument, comprising: 
means for determining whether any misaligned pins of a 

plurality of pins can be aligned by the interconnect 
validation instrument; 

means for receiving the plurality of pins; and 
means for directing the misaligned pins that can be 

aligned by the interconnect validation instrument into 
the pin receiving means, wherein the pin receiving 
means aligns the misaligned pins; 

wherein the plurality of pins are fixed to a structure that 
is separate from the interconnect validation instrument. 

17. The interconnect validation instrument of claim 16, 
wherein the means for determining whether any misaligned 
pins of a plurality of pins can be aligned by the interconnect 
validation instrument comprises a means for observing the 
plurality of pins through the pin receiving means. 

18. The interconnect validation instrument of claim 16, 
wherein the means for determining whether any misaligned 
pins of a plurality of pins can be aligned by the interconnect 
validation instrument comprises a means for determining 
whether the interconnect validation instrument can be fully 
inserted into a shroud containing the plurality of pins. 

19. The interconnect validation instrument of claim 16, 
wherein the means for directing the misaligned pins com 
prises means for deflecting the misaligned pins that can be 
aligned by the interconnect validation instrument into the 
pin receiving means. 
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